This work investigated the presence of African Swine Fever Virus (ASFV) in Nigerian Indigenous Pig (NIP) using Polymerase Chain Reaction (PCR) screening method on the extracted DNA from the pig blood. NIP population selected from south western Nigeria were used for this study. ASFV infected blood samples collected from the University of Ibadan were used as positive control. Adiscrete and specific band was observed in both NIP and the infected samples show the presence of ASFV in NIP. The bands were of the expected size 278 base pairs (bp). The implication of this finding is that NIPs have domiciled ASFV without showing any clinical symptoms.
Introduction
The population of pig in Nigeria increases from 2 million in 1984 to 7 million in 1997 before the widespread of ASF epizootic [1] . The Nigerian Indigenous Pig (NIP) is becoming extinct as livestock genetic resource due to the high rate of genetic erosion which is caused by extensive indiscriminate and unplanned mating with exotic pig breeds. It has been acknowledged that the NIP is resistant to African Swine Fever but it has not been scientifically investigated and documented.
Disease is one of the factors that affect the livestock production in Nigeria [2] . Jovanoic et al., 2009 [3] stated that diseases can have a significant impact on animal productivity and production, human health and, consequently, on the overall process of economic development. Pigs harbour a range of parasites and diseases, some of which are zoonotic. One of these is the African Swine Fever that is caused by a virus.
African Swine Fever (ASF) is a highly contagious viral disease of pigs and of such concern that it is included among the List A Diseases by the United Nations Office International des Epizooties (OIE) [4] - [8] . It causes a devastating haemorrhagic fever of pigs with mortality rates approaching 100 per cent with the acute and peracute forms. It causes major economic losses, threatens food security and limits pig production in affected countries. The disease causes significant economic losses in affected countries due to the high mortality rates associated. The transmission of the disease, as it now occurs in sub-Saharan Africa, is through the African soft tick (Ornithodoros moubata porcinus) and warthogs or domestic pigs. The transmission through the warthog and soft ticks does not occur in west Africa, although ASF virus has been detected from warthog in Nigeria of West Africa [8] , and the presence of soft ticks is also confirmed [7] . This study aimed at screening of pure Nigerian Indigenous Pigs in the piggery unit of Institute of Agricultural Research and Training (I.A.R.T.) in Ibadan. The specific objective is to verify disease resistance of Nigerian Indigenous Pigs (NIP) to African Swine Fever.
Materials and Methods
Blood samples (5 ml each) of 20 pure Nigerian Indigenous Pigs (NIP) were collected from the jugular vein into anticoagulant containers. The DNA extraction was done by using DNA kit (Zymobeads). Diagnostic Polymerase Chain Reaction was performed according to the Manual of Diagnostic Tests and Vaccines [6] . ASF-specific primers (oligonucleotide primers) targeting the major capsid protein (VP72 gene) amplifying a 278-bp fragment within the conserved region was employed: PAS 1 F: 5'-ATG GAT ACC GAG GGA ATA GC-3' and PAS 2 R:
. The final reaction volume of 25 μl PCR master mix comprised 10 μl extracted DNA template, 10 μl Nuclease Free Water, 10 μl oligonucleotide primers (for both Forward and Reverse) and 12 μl of already prepared Master Mix. Each tube was placed in an automated PCR thermal cycler (MG48+; Mygene TM Series) for amplification for 35 cycles as follows: initial denaturation at 94˚C for 3 minutes for 35 cycles, with 3 steps of denaturation at 94˚C for 30 seconds, annealing at 57˚C for 45 seconds and extension at 72˚C for 30 seconds and final extension at 72˚C for 5 minutes. Amplification products were analyzed by electrophoresis on a 1% agarose gel containing 0.5 μg of ethidium bromide per ml. The gel were visualized under Ultra violet light and photographed. This observation was also explained by the work of Adeoye and Adebambo (2010) where serological tests were carried out on ASF outbreak survivors, their offspring and F 2 showed a decline in antibody levels against ASF from 100% to 18.79%. This phenomenon was explained as the ability of engulfed ASFV to be broken down easily and effectively by macrophages leading to decreasing circulation of ASFV in the blood and other tissue. Thus, the amount of shed ASFV particles observed in urine and faeces was seen to drop significantly in their offspring [11] . This observation was also corroborated by Olugasa et al. (2007) [12] who also reported that level of infection in the serum dropped from 96.8% in the stock to 13.8% in young stock. The ability of the virus to persist in one host while killing another genetically related host has been established by Palgrave et al. (2011) [13] where a particular sequence found in warthog and bush pigs was absent in domestic pigs.
Results and Discussions
From this study, it can be concluded that NIP has ASFV but do not exhibit any clinical sign. This also establishes the role of NIP in the epidemiology of ASF in Nigeria. There is however the question of defining NIP so called "resistance" to ASFV as whether it is "resistant" or "tolerant". An animal as a host can only evolve two types of defense mechanism to increase its fitness when challenged with pathogen which are resistance and tolerance [14] [15] . It is important to distinguish between these two defense mechanisms in NIP because they have different pathological and epidemiological effects. An increased understanding of tolerance to pathogen infection could lead to more efficient treatments for infectious diseases and a better description of host-pathogen interactions. Jovanovic (2009) [3] defines resistance as ability of an animal to resist infection (which means that the virus will not be seen in the animal), while tolerance signifies a condition in which the host is infected by the pathogen but displays very limited adverse effects. By this definition, we can classify NIP as being tolerant.
Both host resistance and tolerance enhance host fitness but major difference between the two is important in genetic improvement programme. The effects of resistance and tolerance can lead to striking difference in epidemiological and evolutionary outcomes in affected animals.
Disease control strategy using genetic improvement to obtain host resistance is better than disease control strategy using breeding to obtain host tolerance. This is because of their different epidemiological and evolutionary consequences, meaning that the ASF eradication in a population can only be achieved through increasing resistance while the tolerance will not restrict ASF replication [16] . It has been argued that selective breeding may be more evolution-proof than manipulations in resistance because tolerance does not impose selection for pathogen counter-measures. FAO (2012) also stated that the breeding for increased resistance to ASFV may be possible, but there are several factors to be considered before embarking on such a program. One consideration is that resistant pigs that are unable to be infected by ASFV will be difficult to achieve. It is more likely that pigs will express a phenotype that will not succumb to the clinical effects of ASFV. While these type pigs may not express clinical disease, they may become infected and could shed ASFV into the environment. As such, these pigs could pose a risk to susceptible pigs in the area or undermine control strategies. Instead transcriptome analysis of ASFV-infected macrophages using microarrays can be used which will provide new candidate genes that are differentially regulated during infection. Such candidate genes could be used for development of DNA marker tests for selection of animals with reduced susceptibility to disease. Therefore conservation of resistant breeds is critical for progress in genetic resistance to ASFV.
